


5D5D’’s of thes of the
Built EnvironmentBuilt Environment

DensityDensity

DistanceDistance
to Transitto Transit

DesignDesign

VMT/Capita

  Impacts

DiversityDiversity

DestinationDestination
AccessAccess

Transit Trips
/Capita



Source: R. Ewing & R. Cervero, Travel and the Built Environment: A Synthesis, Transportation Research
Record 1780, 2001; Confirmed in Ewing & Cervero, Journal of the American Planning Association  2010.
.

               Elasticity = (% Δ  Travel Demand) / (% Δ in Land Use)



#
0-15 min. 
  380,000

0-30 min. 
735,000

0-45 min. 
  1,180,000

0-60 min.
  1,375,000

SAN DIEGO
COUNTY



#

SAN DIEGO
COUNTY



#0-30 min. 
170,000

0-15 min. 
  75,000

0-45 min. 
  285,000

0-60 min.
  340,000

Note: GrayNote: Gray
representsrepresents
no transit servicesno transit services



Time
Isochrone A.I. Auto A.I. Transit

Accessibility
Advantage:

Auto to Transit

0-15
Min. 380,000 75,000 5.13

0-30
Min. 735,000 170,000 4.32

0-45
Min. 1,180,000 280,000 4.21

0-60
Min. 1,375,000 340,000 4.04

’



Δ Δ



Walkable Zone

StationStation

% Using Transit

Distance (feet)

WashingtonWashington

CaliforniaCalifornia

DISTANCE DISTANCE TO TO RAIL TRANSITRAIL TRANSIT

Toronto/Toronto/
EdmontonEdmonton
(SF Housing)(SF Housing)

Toronto/Toronto/
EdmontonEdmonton
(Apartments)(Apartments)





Δ Δ

Δ Δ

Δ
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Site DesignSite Design



17 Residential TODs
3.75  vehicle trips per unit

Source: TCRP H-27A Study, based on counts
in Washington, DC; San Francisco Bay Area; Metro Portland,

OR; and Philadelphia / N.E. New Jersey



0.669

0.549

6.715

0.345

0.279

3.754

0 1 2 3 4 5 6 7 8

PM Peak

AM Peak

24 Hours

Vehicle Trip Rate

weighted average

ITE

Average DifferenceAverage Difference
Between TOD Rates Between TOD Rates && ITE ITE
Rates for all ProjectsRates for all Projects

 Less by:Less by:
• 44% all day
• 49% AM Peak
• 48% PM Peak





•

A

B

C

A: Supply-side improvement, like road 
expansion

B: Induced travel
Near Term: Latent demand;

mode & route shifts; longer trips
     [VMT Elasticity (function of speed) = +0.40]

Long Term: Adds structural shifts, including
induced growth and car ownership

     [VMT Elasticity (function of speed) = +0.73]

C: Scenario adjustment by user accounting
 for induced travel impacts



•

A

B

C

•

•

A: Smart-growth scenario, like TOD

B: Induced travel:
Near Term: Minimal
Long Term: Some evidence of
travel-inducing effects of lowering
travel costs, such as with mixed-use
development, but evidence is limited;
No adjustments for possible VMT-
eroding impacts because of limited
empirical evidence

C: Scenario adjustment at user discretion
to account for possible second-
order induced travel impacts
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Arlington Arlington County County 
AmericaAmerica’’s Success Storys Success Story
TOC: Transit Oriented CorridorTOC: Transit Oriented Corridor

““String of PearlsString of Pearls””
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